INTRODUCTION
The occurrence of aspartate aminotransferase* and alanine aminotransferase in semen from man and certain mammals has been demonstrated by Povoa & Villela (1960) , Flipse (1960) , Grégoire, Rakoff 8c Ward (1961) , Searcy, Craig & Bergquist (1962 ), Pumpianski & Sharon (1965 ), Joel & Herzberg (1965 and others. The aspartate aminotransferase activity in human semen was usually 10 to 20 times that in normal blood plasma. There appeared to be a correlation between the enzyme activity and the sperm density both in human and bull semen. It has been suggested that part of the aspartate aminotrans¬ ferase activity could be due to a leakage of enzymes from the spermatozoa (Flipse, 1960) .
In the present study, the occurrence and some properties of aspartate and alanine aminotransferases in human semen have been explored.
MATERIALS AND METHODS
Semen samples were obtained from patients attending infertility clinics and from volunteers. In most cases, part of the semen sample was transferred to a small glass tube and kept at -20°C until analysed. The analyses were usually performed within 2 weeks. Control experiments revealed that the storage used did not influence the assays. Before the analyses, the semen was thawed at room temperature and centrifuged to remove the spermatozoa.
Determinations of aspartate and alanine aminotransferases were performed by two methods: the colorimetrie method of Reitman & Frankel (1957) and the spectrophotometric method of Karmen (1955) as modified by Ordell (1956 In the spectrophotometric method, the oxidation of nadh was followed by measuring the decrease in light absorption at 340 µ ; the reagents were obtained from Messrs KABI (Sweden).
Partial purification of the enzyme was performed by gel filtration on Sephadex G-25 or G-100 (2x50 cm columns) according to Flodin (1962) , using potassium-sodium-phosphate buffer, 0-1 m and pH 7-4 for elution. The fractions (4 ml each) with highest activity were pooled and concentrated by ultrafiltration through a collodion membrane.
The occurrence of isoenzymes of aspartate aminotransferase was studied separately in seminal plasma and disintegrated spermatozoa by starch gel electrophoresis (Decker & Rau, 1963) . Prior to use, the seminal plasma was centrifuged at 30,000 g for 30 min and concentrated about three times by ultrafiltration. The spermatozoa were washed three times with isotonic saline, disintegrated in a Potter-Elvehjem homogenizer, and the extract concentrated by ultrafiltration.
The effect of pyridoxal-5-phosphate (vitamin B6) (Sigma Chemical Co.) was studied by adding this substance dissolved in 0-9% (w/v) saline to the semen samples. Equal volumes of saline were added to the control samples.
RESULTS

Assay with the colorimetrie method
For both aminotransferases, there was a linear relationship between the activity (Reitman-Frankel units) (Table 2 ). There was no difference between native seminal plasma samples and those partially purified on Sephadex G-100.
Isoenzymes
Starch gel electrophoresis and subsequent incubation of the gel at 37°C for localization of aspartate aminotransferase activity in the seminal plasma only revealed one strong band on the anionic side. On the other hand, extract of the spermatozoa gave one strong band on the cationic side and a weak band on the anionic side. The latter had the same position as that in the seminal plasma.
Addition ofpyridoxal phosphate
The addition of 50 to 200 µg pyridoxal phosphate/ml gave an increase of the aspartate aminotransferase activity in all samples [n = 50) assayed with the colorimetrie or spectrophotometric methods. There was a negative correlation between the activity in the native semen and the percentage increase after addition of pyridoxal phosphate as shown in Table 3 .
DISCUSSION
The results presented here demonstrate that the spectrophotometric method is less suitable for routine assay of aminotransferase, particularly alanine aminotransferase, in human semen, while the colorimetrie method appeared acceptable for assay of aminotransferase activity in native seminal plasma provided corrections were made for the high blank values. The mean values of the aspartate and alanine aminotransferase activity obtained in this investi¬ gation agree with those previously published (Povoa & Villela, 1960; Grégoire et al., 1961; Povoa, 1962; Searcy et al., 1962; Pumpianski & Sharon, 1965; Joel & Herzberg, 1965) .
Optimal catalytic activity of aspartate aminotransferase was observed at 60°C and there was no significant inactivation of the enzyme at this tempera¬ ture. These results are in agreement with those reported for aspartate amino¬ transferase from pig heart (Jenkins, Yphantis & Sizer, 1959) .
According to Karmen, Wróblewski & LaDue (1955) , addition of 10 µg pyridoxal phosphate/ml of normal blood serum has no measurable effect on the aminotransferase activity but the effect of higher concentrations was not investigated. In the present study the addition of 20 to 200 µg pyridoxal phosphate/ml seminal plasma gave an increase in the aspartate aminotrans¬ ferase activity of all the samples. The increase had a positive correlation to the dose and a negative correlation to the initial activity of the sample. It is known that deficiency of vitamin B6 is associated with lower levels of aminotransferase activity in various organs and that addition of pyridoxal phosphate to the tissue samples can partially restore the enzyme activity (Lichstein, Gunsalus & Umbreit, 1945; Schlenk & Snell, 1945; Ames, Sarma & Elvehjem, 1947) . Cheney, Curry & Beaton (1965) found that vitamin B6 deficiency caused a specific reduction of aspartate aminotransferase and alanine aminotransferase activity in rat blood serum.
Using gel electrophoresis, Decker & Rau (1963) (Povoa & Villela, 1960; Povoa, 1964 
